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A Study on the Leaching of Gold and Silver from Concentrate
by Acidothioureation
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ABSTRACT

The dissolution of gold and siver from concentrate was studied with acidic thiourea solution. The results
showed that the gold and silver extraction was severely affected by concentration of thiourea and oxidant,
pulp density, etc. Especially, oxidant such as ferric ions enhanced the leaching rate of pold and silver. High
concentration of ferric wms, however, dissolved the sulfide ore to form electrochemically passive layer on the
surface of ore particles, which caused the precious metal not to be leached out from the ore. The use of
S0, could not effectively enhance the recovery of precious metal but reduce to some exienl the consumption
of thiourea. The leaching of pold and silver was achieved with recovery more than %0% and 80%, respectively,
under the following conditions; * Thiourea conc. | 04AM = Oxidant : None =« Hp30, conc. 7 0.5M « Pulp
density | <10% = Leaching time : 4Hrs « Potential 250 mV The Thiourea was consumed about 10%
1 comparison with its initial concentration.
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Table 1. Chemical composition of the gold concent-
rate. (wt. %)

Fe | Si |Pb|Au | Ag | As [Cu|Zn| Al | K | S
32.4|9.05(1.04|0.045 0.28 | 34 |0.65/143|1.51|0.66| 18
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Fig. 1. X-ray diffraction pattern of cocentrate.
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Fig. 2. Schematic Diagram of Experimental Apparatus.

2.2, Ayl

T Ee] UYL Fig 29 g ez A4
]a:lr_] = H]._o__FL;r o]] BJ-ALR_O_H S 500 mA = 1%1_3,-_ oé
AEER $7% g A3 FrEs) HER Pt
245 AP-g Jo] 2387 Y o7 K2
g} Abska] 55 Arisle] A RS st o)
E7INE slurrys frelambz| g Abgsle dAsiAd =
e HAAZ HEe R AEeg ARl I
= 55 £slden wa 35095 1299 pHs}
AAHHE e Sl 2APoEs 7 e
AA, Spectrometry(Model :
EHslgen] B A= e 2710 E B By

ak7] $)3le] AA. Spectrometry? Spectrophatometer

{Model © Varian DMS 200)= o]4-8 v]49L w5
gt} ola} &H HAEA T A2g o4 Spectrophoto-
meterg 83 UVH (235 nm)e) ] wj4isiea 2y

slolch. @l Az esel BAL 9% UPNE T
A S0, A7isel EANL Aegnh

J. of Korean Inst. of Resources Recycling, Vol. 3, No. 2, 1994



e El BN Tl [

100 T T T T
* 1000 rpm o 200 rpm
e 4 800 rpm & 100 rpm
~ 80 300 rpm B
5
S gk _
o
a
ﬂ o
S 4D =
@
@ -
3 2 -
0 1 | 1 1
] 60 120 18D 240

Time , min.

Fig. 3. Effect of stirring speed on the leaching of gold

from concentrate.
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Fig. 4. Eflect of stirring speed on the leaching of silver
from concentrate.
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Fig. 5. Effect of thiourea concentration on the leaching
of gold from concentrate.
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Fig. 6. Effect of thiourea concentration on the leaching
of silver from concenirate,
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Fig. 7. Effect of Fe® concentration on the leaching of
gold from concentrate.
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Fig. 8. Effect of Fe'™ concentration on the leaching of
silver from concentraie.
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Fig. 9. Variation of pH and potential during the lea-
ching of gold and silver from concentrate.
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Fig. 10. Thiourea consumption during the leaching of
gold and silver from concentrate.
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Fig. 11. Effect of S0, addition on the leaching of gold
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Fig. 12. Thiourea consumplion during the leaching of
gold and silver from concentrate with SO; ad-
diton.
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Table 2. Dissolution of base metal by thiourea.

(wt. %)
Dissolution
Element
No Addition of Fe®* Addition of Fe?*
As 1.08 0.9
Pb 113 6.0
Zn 297 277
Fe 2.22 3.79*
Cu 0.14 13.7
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